THE treatment of fractures is the most important subject in surgery to-day, without exception, and for the following reasons:
The Operative Treatment of Recent Fractures.
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THE treatment of fractures is the most important subject in surgery to-day, without exception, and for the following reasons:
(1) In a case of fracture, the damage is not to the bone and surrounding parts only, but to the whole patient.
(2) It is necessary to decide at the time of the accident, if possible, upon the treatment appropriate to be carried through to the end of the case.
(3) Erratic, detached, unsatisfactory, traditional ideas of fracture-treatment are prevalent in our profession. The general practitioner is familiar with the accepted treatment of tuberculosis, of carcinoma, of the infections, of hernia, etc., but no comparable knowledge regarding the treatment of fractures is so widely disseminated.
(4) The initial treatment of a fracture may stupendously affect subsequent events-a relatively simple task may be rendered complex, difficult, or well-nigh impossible.
(5) A simple effective primary treatment may be comprehended and successfully applied by every general practitioner of medicine and surgery.
(6) Ambition on the part of the surgeon to secure better results is stimulated by the demand of the patient, by the interest of the employer, by the solicitude of the insurer of the employer, and by the demand for a decent standard of living. All these factors tend to raise the standard to be reached in treating a fracture and render unsatisfactory the standard of even five years ago.
(7) The type of fracture has changed decidedly in recent years. There are more complicated joint involvements, more multiple fractures. There is greater damage to the bone and to the soft parts in civil fractures. The problems presented are often greatly involved; fractures are now more difficult to treat. Better training and very special general surgical judgment are required. We all agree that many cases of non-union, mal-union with symptoms, and compound fractures, require operation. These cases are excluded from our present discussion.
The Great War, industrial developments, complicated machinery, Workmen's Compensation Acts, the free choice of the injured workman in selecting his doctor, the increased use of motor vehicles-all are tremendous stimuli to the surgery of fractures.
With the advent of anesthesia, asepsis and antisepsis, and the Rontgen ray, remarkable strides were made toward the perfection of many branches of surgery. Diseases of various organs often killed the individual, hence the best minds in the profession studied the surgery of pathological processes.
Fractures of the skeleton rarely killed-they only incapacitated; little attention, therefore, was bestowed on them. When it was recognized that the mortality of open fractures was 80 to 90 per cent., the work of Pasteur and Lister showed the way to diminishing the terrible mortality. To-day, an ordinary civil compound AUG.-ORTH. 1 Scudder: The Operative Treatnment of Recent Fractures fracture is safely treated. Ihe operative treatment of certain war fractures confirmed for ever the principles evolved by Lord Lister, and on these principles the operative treatment of fractures rests.
I can recall watching with awe, thirty-five years ago, the late Dr. John Collins Warren, at the Massachusetts General Hospital, score and slash a closed fracture of both bones of the leg for impending gangrene due to tension from hbemorrhage following injury of important vessels below the knee. The anterior and posterior tibial pulses were absent; the toes and foot were blue and cold. By these incisions Warren rendered a closed fracture open. The outcome of this logical and bold step was watched with apprehension. The patient recovered with a sound leg.
Compare this episode with the assurance accompanying a premeditated incision down to the bone to-day. The change in attitude towards such a procedure is almost unbelievable. To-day, timidity has given place to boldness; emergency measures, to deliberate operations. The operative treatment of fractures has reached its present important position comparatively recently.
The present serious discussion of the operative treatment of fractures coincides with the present technical perfection of pathological surgery. It coincides also with the entry of surgery into preventive medicine.
It is as if the surgery of pathological conditions had been improving and developing up to and for this great event.
The aseptic regime of general surgery makes possible the treatment of fractures by operative metbods, but rigid conformity to established aseptic ritual is essential to success and is postulated in this argument.
We must strive more energetically in fracture-treatment for anatomical perfection, which means a nearer approach to functional perfection and the prevention of conditions caused by inaccurate replacements. For example, if the fracture of the external condyle of the humerus were always exactly replaced by operation, if necessary, there would be fewer late ulnar nerve paralyses.
To point to cases of fracture of the shaft of the femur in adults-fractures not involving a joint treated by manipulation, or by skin traction, with poor anatomical, but with good functional results-as justifying the expectant, non-operative treatment, is not sound surgery. Rather is such an experience an argument for better non-operative reposition, or for early operative reposition of the fragments. In addition, the result would probably be secured in less time and with less discomfort. Rapid repair is consistent with absolute rigidity.
There are to-day positive indications for the attempt to secure good form, and only a negative one for allowing poor form. The calamities resulting from misuse of operative methods are arguments not against proper surgery, but in favour of attempting ideal surgery.
It is dangerous to advocate incomplete reduction of a fracture in an adult, and thus to sacrifice the possibilities of operative procedure, or of the more careful use of non-operative treatment. Surgical compromise stunts progress and may cause surgical cynicism, but though we seek the ideal, we are justified in an occasional intelligent compromise.
The desirability of anatomical reposition more and more often demands direct operative approach.
Legal liability for failure to use X-rays as an aid to diagnosis and treatment implies increased responsibility and a greater necessity for accurate adjustment of fracture fragments. To say that we want, not X-ray results, but good function, is unfair to the legitimate use of the X-ray. X-rays call for the open reduction of certain fractures.
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A more precise and comprehensive conception of bone exists to-day than ever before; it is no longer regarded as dry, inert, stable matter forming tlie passive framework of the body. It is a flexible, living, changing tissuean active organ, intimately associated with the vital processes. The bony skeleton is a protection, a support, a means of locomotion related to certain physiological processes, a reservoir of calcium. Bone tissue is sensitive to all extraneous influences. The reaction of bone to trauma, to fracture, is recognized as a complicated series of events-the processes of repair; that bone tissue must be gently handled during manipulation and at operation is now appreciated.
This view emphasizes the importance of immediate, exact reposition of fracture fragments, so that the reparative process is least hindered, and ideal union accelerated. This necessitates the finest technique known in surgery. Successful technique in bone surgery is unexcelled in delicacy and precision even by the gentleness recognized as necessary in handling cerebral and abdominal tissues. This conception of bone cautions us against the blind manipulative traumata of repeated attempts at reduction, and points to the operative treatment as the ideal in many cases of fracture.
A fracture is an injury of a complicated and intelligent mechanism. The will is involved in every fracture; it influences the recovery of function. The recovery of normal function of the whole organism is at stake-not merely the healing of a broken bone.
The less function is interfered with, the earlier the part is restored to normal. The earlier the will of the patient cooperates in securing this return of function, the more rapid and complete is the recovery.
Following a fracture the parts may be moved as early as possible without disarranging the replaced fracture fragments. There can be no rigid rule as to the time of union of a fracture. Further experiment and careful clinical observation upon the time of union of uncomplicated and complicated fractures are needed.
Clinical experimental work upon the proper application of massage is demonstrating a far earlier safe union of fragments than seemed possible a few years ago. The old ideas of the necessity of prolonged immobilization unfortunately still influence treatment. We are all coming to allow the fracture to interfere as little as possible with the function of the part, including the muscles and joints.
The principles of movement following injury, established by Lucas Championni6re, and followed and taught by Mennell in England, are now recognized by all of us as sound, and now occupy a permanent place in fracture treatment; their acceptance has profoundly influenced fracture treatment. We should secure perfect return of function at the earliest possible moment after injury, and this demands the treatment of many fractures by operation.
Absolute fixation by operation secures a minimum of callus (i.e., the minimum compatible with sound and secure repair), and permits the earliest movement of joints without disturbing the reposed fragments. Extra-uterine pregnancy used to be treated solely by rest and non-operative measures. Then came the saving of more lives by operative procedures. We all know of the catastrophes following treatment by expectant, watchful methods, in appendicitis, and we recall the stormy discussions over operation; finally, we recognize to-day early operative treatment in most instances as the treatment of choice, with a resulting diminished mortality and a quicker return of function.
Up to ten years ago operations for possible spinal-cord tumour were not done until there were present the classical clinical pictures of spastic paraplegia, stiffness of the legs, and a definite level of anacsthesia-a nearly hopeless condition.
Mistaken diagnoses were made, and consequently negative exploratory operations resulted in many cases.
With present diagnostic methods, especially designed to show block in the spinal fluid, pathway operations are done with the certainty that an obstruction exists.
By comparison with the progress of treatment in other surgical conditions, operative treatment in fractures is seen to be logical, and it stands on the firm basis of established asepsis.
As our ideas of the nature of bone tissue develop the operative treatment appears the least harmful-a gentle method of handling this sensitive tissue; and further, the cooperation of the patient's will power may early be secured if the direct treatment of a fracture is followed.
INDICATIONS FOR OPERATION. What is the direct indication for the operative treatment of recent fractures ? We must first assume that:
The highest degree of safety to the patient will obtain.
The surgeon and his assistants are skilled in the treatment.
The surgeon possesses ability greater than that legally required.
The surgeon has available the necessary instruments and apparatus. The use of the form of ancesthesia suitable to the case will be skilful. The final and exact procedure chosen in the operative treatment of a given case is appropriate. The pre-operative and post-operative care is adequate. By this treatment the involved or contiguous joints are moved as early as possible.
The important indication is that by the open operation an earlier return to a more nearly normal function will be secured than by any other treatment.
The operative treatment of fractures is no longer a last resort, it now occupies an established place in surgery; it is in many instances an initial method of choice. The recognition of this is a great step forward. The harm done by delay and by obsolete methods of bloodless surgery will be reduced to a minimum.
It is to-day less a question of non-operative versus operative treatment than it is a matter of selection of those cases which are suitable for each method.
Fifteen years ago, in his Presidential address at the Liverpool Medical Institution, on " The Present Position of the Treatment of Fractures," Sir Robert Jones said: " Must we prepare ourselves to admit that primary operation is to become the recognized routine ? Rather, there are two questions. Can we improve non-operative technique ? Can we lay down any laws to guide us when we ought to operate at once ?"
In discussing Arbuthnot Lane's first paper at Atlantic City in 1909, I said: " The time is not ripe for the general employment of the operative treatment of fractures, but the important facts disclosed by Mr. Lane's study of the bad results of fracture treatment should be a strong stimulus to improving the non-operative methods which are rarely honestly applied."
Mr. Lane did demonstrate the innocuousness at times of huge masses of nonabsorbable metal within human tissues. He deserves credit for his emphasis of the crippling results of badly treated' fractures and the need for an improvement in the handling of fractures. This was a distinct and sorely needed advance in fracture-treatment.
Though the conditions enumerated demand the treatment of certain fractures by operation, this does not mean that every fracture should be operated upon. The honest and intelligent use of non-operative methods suffices for most fractures.
Great advance in fracture treatment will inevitably be along operative lines; this advance should be safeguarded and limited to skilled surgeons in suitably equipped hospitals, and should be further safeguarded by the control of a group of surgeons in the particular hospital.
There never can be standardized methods of treating fractures. There are many methods of carrying out effectively the principles underlying fracture-treatment.
The younger generation of surgeons must acquire the facts and technical details of both methods of treatment established in the past few years, so that they may not repeat needlessly experimental work upon the patient and so handicap recovery.
A few details will make my meaning clear:
The limitations of skin traction in adult and child; the conditions governing the efficacy and limitations of skeletal traction; the ineffectiveness of intrinsic Thomas's splint-traction in certain fractures of the shaft of the femur; the great value of the Thomas's splint for transportation, for suspension-traction and immobilization purposes; the desirability of suspending a broken limb ; the early recognition of fractures difficult to handle; the value of massage in the reduction and subsequent treatment of a fracture; the safe time-limit for trial of non-operative treatment; the desirability of an immediate reduction; all improvements in operative technical details; the preservation of the normal contour of the diaphysis of the long bones; the improved operative approaches to fracture fields that some non-operative methods have been tried under certain conditions and found generally wanting; that every suspected and actual fracture should be radiographed before and after treatmnent is begun; that any belittling comment on a fellow practitioner's treatment of a fracture may mean a medico-legal trial and an unjustly damaged reputation.
Those of us responsible for the care of fractures and interested in seeing better treatment cannot too often stress the importance of these details.
Mr. Hey Groves recently emphasized in a very telling fashion: (a) the need for a critical examination of the fracture during the few days succeeding its apparent reduction and satisfactory immobilization; (b) the danger of inefficient steel plating operations; (c) the danger attending indiscriminate plating of compound fractures.
What of the proper treatment of the three or four hundred thousand fractures occurring in the United States and Canada in a single year? What of the thousands of fractures occurring in Great Britain in a single year ?
Most of these are cared for in the first instance, and always will be, by the general practitioner. There are ideal simple methods of treating a fracture when the injury is first received. Every local physician can and should qualify in the first-aid treatment. Such adequate immediate treatment will prevent many subsequent difficulties. The time to be worried about the outcome of treatment is within the first two hours after the injury. Then if the local physician will always secure the advice of a consultant and if they both recognize at the outset that the case is difficult, and refer it to some one competent to care for it, serious troubles will be avoided.
If experimental advances in fracture surgery are left to those especially qualified in safeguarded hospital centres, the future of fracture treatment will become a credit to general surgery.
A surgeon who operates on recent closed uncomplicated fractures should possess the following qualifications: An adequate knowledge of the patient, physically, mentally, socially, industrially; an exact knowledge of all the conditions bearing on the case; perfect instrumental, mechanical and physical equipment, including access to X-ray apparatus; an accustomed, proved operative technique, delicately balanced; an understanding of the sensitive nature of bone tissue, its reaction to injury, and the conditions influencing the process of repair; a practical experience of the AUG.-ORTH 2 * successful treatment of certain fractures by modern non-operative methods; a knowledge of the various tried and accepted operative procedures for the approaches to and the immobilization of fractures; an open mind in selecting the method best adapted to the case in hand.
A surgeon with these qualifications is capable of safely treating fractures by operation. A surgeon not having these qualifications should not employ the operative method in treating fractures.
If one is master of the general principles and technical details of both external and internal fixation, is informed as to the results of such treatment, has a complete knowledge of the proper use of massage and active movement and can secure the patient's complete co6peration, one's vision of the surgical treatment applicable to a given case of fracture of bone will be so broad, one's selection of the treatment will be so wise, and one's execution of the treatment chosen such that the result both functionally and anatomically will be the best obtainable for that particular individual under the existing conditions. I have attempted to state the bases on which the operative treatment of fractures rests. These bases are solid, sound and enduring. I have indicated the absolute necessity for the limitation of the operative treatment to those competent and equipped for it.
With our lpresent limited knowledge of the results of ideally conducted nonoperative methods and the results of ideally conducted operative methods, it is impossible to state a final opinion of the applicability of one method of treatment to a certain fracture. Our opinions will necessarily vary.
Under present conditions fractures fall into three groups: (1) Those never ol)erated upon; (2) those always operated upon; and (3) those in which operation must be looked upon as of doubtful applicability.
In the first group will be found Colles' fracture, most fractures of the clavicle, many fractures in childhood or the adolescent period, and many birth-fractures.
In the seconzd group, those usually operated upon, will be: Fracture of the great tuberosity of the humerus with displacement; fracture of the surgical neck of the humerus with dislocation; fracture of the olecranon with separation of the small fragment; fracture of the head or neck of the radius with such displacement of the small proximal fragment as would, without operation, produce limitation of pronation and supination and possibly limitation of elbow flexion and extension; fracture of the shaft of the radius with displacement toward the ulna; separated epicondyles of the humerus; displaced condyles of the humerus, not held by the acutely-flexed position or when the acutely-flexed position is contra-indicated.
Certain adult elbow-joint fractures: Irreducible fracture of the shaft of the femur, at any level; a displaced femoral condyle; fracture of the patella with displacement; certain spiral or oblique fractures of the tibia and fibula; fractures of the os calcis in which the line of fracture enters the astragalo-calcaneal joint; fractures about the ankle-joint difficult to hold; certain metacarpal and metatarsal fractures.
Rarely would I operate, at present, upon a recent fracture of the neck of the femur.
In the thirdd group, those in which operation is of doubtful applicability, are:
Fractures of the spine with immediate symptoms of transverse lesion of the cord; fractures of the humeral shaft above the middle; fractures of both bones of the forearm.
It must always he borne in mind that the proper use of skeletal traction upon the condyles of the femur, or the tibial crest, or the malleoli, or tbrough the os calcis, may diminish the necessity for the operative treatment by direct incision as an initial method of choice.
Almost every fracture of the neck of the femur is within the capsule. In our clinic at home, the treatment for fracture through the middle of the adult neck-the one which is difficult-and the one near the head, would be the use of traction under a general ancesthetic, i.e., traction, internal rotation, abduction and hyperextension. Hyperextension of the lower extremity is important as securing tension on the anterior portion of the capsule, so helping to " snug " things together. That method would be used in the ordinary case: 60 per cent. of the cases coming to Massachusetts Hospital have secured bony union by that method, and all were X-rayed before, immediately after, and some time after. The 40 per cent. who have not secured bony union constitute a stimulating problem. Is there any method by which we can determine beforehand that union will not occur in a given case ? I think not. But we may know, by a careful study of the skiagram, that the neck is being absorbed and that union will not take place without waiting for three months, whilst the leg is being kept abducted. In our clinic we are inclining more and more to the reconstruction operation rather than the pegging operation, because the former is known to give a good, stable, serviceable lower extremity, and the latter, under sucl conditions, does not give such good results. So, other things being equal, that would be the second choice.
Dr. Cotton, of Boston, believes in artificial impaction of a fracture, and he is using that instead of abduction treatment; he puts his stockinged foot into the patient's groin on the injured side (the patient being under an anesthetic), takes hold of the lower extremity and makes traction until the legs are of equal length. Then, inverting the lower extremity, much as one would in putting up a fracture, without artificial impaction, and having the pelvis supported, he puts a double piece of saddler's felt over the great trochanter, and with a wooden mallet having a handle a foot long he hits the trochanter and impacts the neck in this corrected position. The skiagram proves that he accomplishes it. He believes that instead of simply placing the fragments in apposition in the abducted position, whiclh gives union in 60 per cent. of cases, this impaction is better. Cammell, of Tennessee, has been following Cotton's practice, and they both have series of cases which are beirng studied. It is a question whether this procedure will prove effective in that 40 per cent. in which union is not obtained by the other method.
Nailing or pegging with beef-bone, or with an autogenous peg, still remains a treatment of choice. I have seen Delbet's cases in Paris. He pegs practically all the adult cases at the neck of the femur, and I understand that in about 50 per cent. he secured union. In another clinic in Paris they have developed a surprising piece of apparatus by which, checking it up with X-rays, locating the femoral head, and adjusting the apparatus with the patient on the table, they place a bone-graft in the neck of the femur exactly correct every time. They do not refresh the fractured surfaces, which is not altogether right in the non-union cases.
After all has been read and said, I believe in the non-operative treatment of fractures, but I believe also in the operative which has come to be a necessary part of fracture treatment. It is logical, it is sane, and it is established, errors and difficulties aside. Discussion.-Sir ROBERT JONES said he was pleased to find that Dr. Scudder, though a strong advocate of the purely operative method, also urged perseverance in the non-operative method. He (the speaker) would not wish to be a member of any particular " school," because the truth was not in any one school, or, perhaps, in all the schools put together, He thought that much depended on the particular surgeon. The surgeon should do what he was able to do well. Some time ago he had had Championniere in his room, and had shown him one or two fractures with deformity, and asked how he would treat a Colles. Championniere's reply was that he would not trouble about rectification; he would "massage and massage." Asked to show how he would do this, he beautifully and skilfully carried out massage for an hour and a quarter. There must be a reason for such a conservative attitude, as he (the speaker) had long maintained. A certain school, on the other hand, went " the whole hog," and the speaker discounted their operations because of what he saw. At the period when these operations had run riot, he had had painful experiences in his clinics. He had seen babies who bad been operated upon; he had, in fact, removed a plate from a child aged 6 months ! Frequently plates were removed from cases which had been treated two or three years before, but these plates had now begun to give trouble; that was not uncommon in cases of fractured patella. He had also had cases in which Colles' fractures had been operated upon. One surgeon-for whom he had great respect-had said in a debate that be looked upon Colles' fracture as one of the most suitable kinds of case for operation. It was necessary at that timtie to go almost to the other extreme in order to counteract this tendency.
He wished to draw particular attention to fractures of the femur. Dr. Scudder had said one had to operate on these to get what he termed "perfect anatomical reposition." Perhaps that was where.he (Sir Robert) differed from Dr. Scudder. If one said: " I would like this bone to be absolutely together," well and good, but much depended on which was the bad type and which the good type of union. In the femur, end-to-end apposition was good, but if there was even slight deflection, it was bad. A slightly overlapping fracture, if in good alignment, was a better result than an end-to-end apposition which had been allowed to cant on one side. He had seen cases plated in which that point had not been remembered.
During the War, many people at first were satisfied if the femur, after treatment for fracture, showed only an inch of shortening. But when cases came to be treated in hospitals by men who understood the treatment (such as Sinclair, Pearson of South Africa, and others), though at one time there were in the hospitals 500 cases of fracture of the femur, many of very bad type, the average shortening did not exceed half an inch. Since then surgeons had very rarely set out to plate fractures. Sometimes the surgeon would say he had bared the bone and made a pull on the lower end, and yet could not make up the shortening. It was important to remember that in the femur the good results were obtained by gradual extension rather than by immediate reduction. That was the great difference between the direct operative attack and the attack by other methods.
He agreed that often spiral fracture of the tibia needed operation; but the case which required the operative attack was generally that in which there was not only a spiral fracture, but also shortening. Skiagrams might show the bone cut across and one end rolling over the other; the appearance was alarming, but this was not a bad fracture; all one had to do was to rotate the ankle, and then the bones came into perfect apposition.
Forearm fracture was sometimes difficult to deal with, especially when the radius came into contact with the ulna. But, here again, operation was not so necessary as one might believe. He (Sir Robert) had looked after thousands of cases and had only been obliged to operate in ten or twelve. He was, however, very careful in the matter of reduction. When cases came in with limited pronation and supination of the forearm, the arms generally lay in pronation more than in supination; very rarely did he see an arm completely supinated which showed any marked difficulty in pronation. He therefore taught the fixing of the fractured forearm in almost full supination.
With regard to the " head-of-the-radius " cases, when one saw a case in which that piece of bone had been knocked off, it was always best to remove it, as much trouble might occur afterwards, and removal of the bone after the third week was not as successful, because so many adhesions had formed.
In cases of fracture at the neck of the radius he would always avoid cutting down on the neck of the bone; there was little opportunity of fixation, and if it were kept well supinated the result was usually good.
One of the few fractures in regard to which he would operate was that of the scaphoid.
The main trouble there was dorsiflexion. Sometimes there was limitation on flexion of the wrist also. The first thing he did was to increase the deformity, putting as great pressure as he could on the scaphoid and semilunar, trying to force it back as much as possible. If there were an easy movement of dorsiflexion he considered that the case would do well; otherwise he thought it wise to cut down at once and remove the obstructing bone. It was Section of Orthopedics 89 better to remove the scaphoid immediately one knew one could not get full dorsiflexion than to do an operation weeks or months later. In the latter event the operation was usually only a partial success. With regard to the patella. In the case of a fractured patella in a young man he would always operate by stitching, rather than by inserting pegs or plates or wire. This operation would be only performed on athletic people who wished to make the fullest use of the knee. It would be against his judgment to do it in the case of old and feeble patients.
In an interesting paper Mr. Hey Groves had drawn attention to the acute flexion in different fractures of the elbow-joint. We did not push the arm as far as possible. There was a distinct method of reduction, which was not that of taking the elbow and flexing it.
[Demonstration.] If there were a swelling at the time of the fracture this method should be employed very carefully.
Litigation trouble, with regard to fractures, generally occurred because of some unforeseen happening, such as ischsmic paralysis, which had not been recognized, and concerning which the patient had not been forewarned. Whatever means might be employed, one was apt to see irreparable accidents to the soft tissues at the time of the accident or fracture. Foot-drop might occur, for instance, following fracture of the upper part of the fibula, or ulnar paralysis following displaced internal condyle of the humerus. If the doctor had not noticed before his manipulation that paralysis had occurred, his positionwas very awkward. It was a common thing to plate Pott's fracture, but Pott's fracture was one of the easiest to manipulate if seen early, and the results were generally good.
If one watched the entrance of patients in these cases of fracture one would find indications of what was to be guarded against. A patient, e.g., came with fracture of the femur, and on inspection it was found to be hyperextended, or bowed on the outer side, indicating that there had been sagging just above the joint. This could be avoided by mechanical means.
In cases of fractures of the tibia, some plated, some unplated, the patients had usually a deflection to the outer side of the lower end of the tibia, i.e., the normal curve of the tibia might be straightened, and, owing to the flat-foot which followed the injury, there might be a difficulty at the knee-joint.
In the shoulder there was another interesting condition; one had to be careful about a shoulder fracture; the scapula must be fixed while the abduction was being made, otherwise the result would be bad. If one decided that there was a fair chance of putting a fracture into a good position by not operating, it was one's duty not to operate. If, on the other hand, the skilful operator said: " This is the only way I can treat it," let him so treat it.
But, though anv school might maintain that a certain course was best, they should refrain from saying that other methods were unjustifiable.
Mr. HEY GROVES said it was generally agreed that the broad indication for operative treatment of recent fractures was the failure of closed methods to produce satisfactory reduction of the fragments. But this formula still left open two points, on which there existed great diversity of-opinion and practice. The first was:
What amount of displacement was consistent with the ideal of " satisfactory reduction " ? The second was: In what cases was it useless to attempt closed methods?
With regard to the first point he considered that the necessity forperfect anatomical reduction had been overstressed by the advocates of open operation. Provided that the limb was restored to full length, and that the general alignment was correct with actual contact of the fragments, some degree of lateral displacement could be ignored. In such cases firm union and functional recovery would be quicker by closed than by open methods. In his opinion it was abundantly proved that open operation, especially plating, actually delayed bony union, even if no septic or irritative complication occurred. This was probably due to the devascularization of the bone ends, necessitated by wide exposure and the separation of the soft parts from the bones. In a considerable proportion of cases, plating was the cause of the non-union, even when perfect aseptic healing of the soft parts had occurred. He wQuld lay special stress on the bad-and even disastrous-results which followed the plating of open fractures. An open fracture, with the displaced bone ends exposed in the wound, seemed to be an irresistible temptation to many surgeons. Then followed, usually, either sepsis-trivial or severe-devitalization of the bone ends, removal of the plate and a final condition of non-unioni, with perhaps necrosis, which might at last necessitate amputation. It was probable that after one such experience the surgeon would not repeat the adventure, but it was quite unjustifiable that any surgeon should need even one disaster of this kind to teach him wisdom.
In regard to the second point, namely, the cases in which it was a waste of time to use closed methods, he would suggest the following: fractures of the patella and olecranon, with wide separation of the fragments; fractures of the articular ends of the bone in which mtianipulation failed to secure reduction, especially when these fractures were associated with dislocation; fractures of the radius, or of the radius and ulna, with ulnar deviation of the distal radial fragment; fractures of the true neck of the femur in vigorous and healthy patients.
The actual technique of the open operation presented a very wide field for discussion, and he was only able to touch upon two points. It was generally considered that the use of unabsorbable metal structures was better avoided, and he entirely agreed with this opinion. Though admitting that in certain cases, efficiency of union fully justified the use of these naterials.
It was true that encirclement of the patella by a wire gave very good results, but in some cases there was a resultant tissue-reaction in and around the knee-cap, which caused limitation of movement. This could be avoided by using a-broad strip of fascia lata in place of the wire.
In treating fractures of the long bones, particularly those of the humerus, the radius and the tibia, by open operation, it was usually possible to bring about peifect reduction and to maintain it without the use of any permanent bone-sutures.
The simplest method of manipulative reduction was to force the bones into apposition, with the guidance of the fluorescent screen. But in many cases the interposition of soft parts made this impossible and open exposure of the bone ends wasnecessary. It was then, possible, as a rule, to impact the ends so that they would remain in place. He had found that this simple type of operation tended to accelerate callus-formation. This type of impaction. under the guidance of open exposure, was particularly useful in the upper end of the humerus, or in the shafts of the radius and ulna.
There were cases, however, particularly those of oblique or spiral fractures of the tibia, in which, after the bones had been replaced in accurate apposition, they tended to become immediately displaced when they were released. In these circumstances it was usually possible to obtain adequate fixation of the bones without burying metal. This was done by partly transfixing each bone fragment by means of a bradawl. The two bradawls were arranged in different axes, and were held in position while the wound was closed and the limb was encased in plaster. The plaster would encircle theshafts of the bradawl, and when it had set, the broken bones were kept securely in place. The bradawls were removed a day or two later without disturbance of the casing.
Mr. H. A. T. FAIRBANK said he would confine his remarks to the application of the general principles (so ably dealt with by Dr. Scudder and the subsequent speakers) to special cases, since this point constituted the chief difficulty of the student and the inexperienced practitioner who was often in doubt, after study of the radiograms in a given case,whether a certain displacement demanded correction or could safely be disregarded. The surgeon should always keep in mind the great difference between operating in the first week and operating after a lapse of, say, six weeks. This was particularly important with fractures involving joint surfaces. In these, absolute perfection in the anatomical result of operation was necessary, but might be impossible unless the fracture was quite recent. Cases had to be left uncorrected only bccause they had not been seen early enough. The day of election for operation was the fourth; unnecessary delay only meant the sacrifice of more reparative cells and osteoblasts in clearing the fragments.
The following points were important:-FRACTURES OF THE HUMERUs.-Shaft: The indication, almost the only indication, for operation was damage to the musculo-spiral nerve. Internal or External Condyle: If displaced to more than a minute degree, operate. In external condylar fracture, by no means rare in children, the fragment might be rotated more than 900, a condition often not appreciated. Supvra-condylar: If the usual displacement was complete and could not be reduced by mnanipulation, open operation was advisable, provided it could be done within a week of the injury. If six weeks or more had elapsed, gross displacement was far better' left alone.
A nerve-lesion should be regarded as one factor in favour of open operation. When the displacement was slight or had been already reduced, nerve lesion, per se, was not an indication for immediate operation.
FRACTURES OF HEAD AND NECK OF THE RADIUS.-When in doubt, operate. If the head was completely loose, remove it, but if the periosteum was intact to a large extent, e.g., in separation of the epiphysis with displacement, do not remove it but correct the deformity. If the head is cracked, remove any displaced fragmeents. A gap or depression was preferable to a projection on a joint surface.
FRACTURES OF THE SHAFTS OF THE RADIUS AND ULNA.-If overlapping, operate in inost cases. If transverse, accurate replacement would suffice; if oblique, plate one or both bones.
COLLES AND SEPARATED EPIPHYSIS.
-Only required open operation when united in bad position and could not be refractured, e.g., after four weeks or mnore. Separated epiphysis demanded the same treatment, but this was not so imperative for a relatively small degree of tilting. Correction by manipulation was more difficult, but union was more rapid, and operation might be required earlier in these cases.
The displacement in a Colles or separated epiphysis that really mllattered was backward tilting. Moderate displacement backwards with no tilting was unimportant from the functional point of view. FEMUR.-In fractures either of the neck or of the shaft, operation should be required only in exceptional cases, if treatment was properly carried out. Plating of the shaft of the femur was advisable, without attempting conservative measures, when the soft parts below the knee were damaged or there was a second fracture in the limb. In the lower third, admittedly more difficult to treat, operation was more often advisable. This was particularly true of separation of the lower epiphysis. Correction of displacemenlt, if considerable, in these cases appeared to be peculiarly difficult by manipulation alone.
Condyles.-Operation was imperative if the displacement was anything but extremely slight. TIBIAL TIJBEROSITIES.-Tbese were extremely difficult to deal with by opell operation, since the fractured surfaces could not be cleared without further displacement or damage to the joint, and good clamp fixation could not be maintained while screws were inserted. Great care was necessary before deciding on operation. If fair accuracy could be achieved by manipulation the fracture was best left alone.
SHAFTS OF TIBIA AND FIBULA.-Most favourable cases for operation. Want of apposition of fragments was alone sufficient reason for operation, while overlap exceeding a quarter of an inch in oblique fractures made it imperative, in the absence of any contraindication.
In transverse fractures of both bones with complete disengagement of fragments, always operate however slight the overlap might be at first. The oblique fractures, if requiring operation at all, should be plated; the transverse usually require no internal fixation. Though he (the speaker) had almost invariably used a plate and screws in these cases, he had been impressed by the extremely close apposition of the fragments when Parham bands were used.
POTT'S FRACTURE.-More than any other joint, the ankle requires absolute accuracy and perfect fit. The lower the oblique fracture in the fibula the more likely the need for operation. In the young active adult comparatively slight displacement would give a considerable percentage of imperfect results unless operated upon. In those of the third degree operation was much more often advisable and should be resorted to without hesitation even in patients somewhat past middle life. In cases of all sorts the slightest outward tilt of the astragalus demanded operation if it could not be corrected otherwise. Backward displacement of the toot must, of course, have been entirely overcome.
[The points referred to were illustrated by a number of slides.] Mr. W. A. COCHRANE said that, surrounded as one was, in the case of fractures, by many impressions and few facts as to end-results of treatment, final judgments as to the relative merits of different forms of fracture treatment were impossible until accurate records of comparable cases treated by different methods were available. In this respect the Fracture Committee of the American Medical Association was accomplishing a great deal. It was encouraging the establishment of fracture services in hospitals. This meant the provision of adequate equipment and a trained staff, who, by frequent conferences and the following up of the cases, would gradually get at the facts. It would be a great boon if special fracture services were established all over this country, as they improved the training of studentg and surgeons in a remarkable degree. Until there was a radical alteration in the system in this country the good resolutions of experts as to standardization of methods would be of little more than academic value. The method of treatment adopted in any one case was governed by the capabilities of the person into whose hands it came. It was agreed, however, that certain fractures usually required operation. In the first group were intraarticular and juxta-articular fractures, such as fracture of the patella, olecranon, separation of the capital epiphysis of the femur and fractures into the elbow, knee, or ankle. The restoration of the normal alignnment of a joint was essential to good function, especially in the lower extremity. In many cases this must be accomplished by operative replacement of a separated fragment. In other cases the offending fragment could not be replaced and should be removed. In very severe fractures into a joint, such as the knee or foot, arthrodesis was best. Thus, one of three methods had to be chosen. With regard to the first and second procedures, however, it must be emphasized that early active movement was just as important as the operation to restore function. This point was too often neglected.
In fractures of the shafts of the long bones, operation should be performed only in selected cases, and only after preliminary traction had been tried. It was important to bring the limb down to length before operating. The majority of cases could be efficiently treated by non-operative methods. In the case of the lower extremity the good effects of efficient skeletal traction and the use of lateral pressure-pads had produced the most striking improvement in results. The strongest rival of operation for the treatment of fractures was the traction method, which, properly applted, would prove efficient in the majority of diaphyseal fractures. It required skill and patience, and, if the surgeon could not employ it properly, it was unlikely that the leeway would be made up by skill in operation.
Examples of fractures of the shaft which required operation were certain fractures of the middle of the humerus and of the femur. If, after a fair trial by non-operative methods, co-aptation of the fragments could not be secured, there was certainly an interposition of muscle, a fact which rendered operation imperative. The intimate association of the triceps and quadriceps muscles in the two examples cited made this complication likely. Fracture of the shaft of the radius came into the same category.
If operation was to be performed in these cases what should be its nature? In his (the speaker's) own cases he had usually carried out simply on open reduction, using no internal fixation as a rule, or sometimes tying the two fragments with kangaroo tendon. He depended upon his assistant holding the limb until a suitable retentive apparatus had been applied. He avoided non-absorbable internal fixation as far as possible. If plates are used their removal might not be necessary later in the case, of the femur, but in the case of the tibia they should be removed. In certain of the spiral fractures of the tibia Parham's bands acted very well. They, too, should be removed subsequently. Non-absorbable materials, such as plates and bands, did delay union in certain cases, and more than one case of delayed union and re-fracture had occurred in his (Mr. Cochrane's) experience from the atrophy endangered by their presence.
Protective splinting and walking caliper splints should therefore be employed for a longer period than usual. It was common for the fracture to bend at the site of union, or even to re-fracture if this was neglected, and it was a point worth emphasizing.
The rnost interesting personal series of cases he had had was that of seventy-four fractures of both bones of the leg. By far the greater number had been compound, owing to rupture of the skin by protrusion of bone. Such cases were only potentially infected and were not in the same category as war-wounds, in regard to which careful dgbridement was the essential factor in treatment. In the class of case in the series referred to, the use of antiseptics and dgbridement was not so important and the cases required a good deal of " letting alone " in this regard. In forty-four of the series, the wound had been enlarged and an open reduction performed, followed by fixation in plaster. None of the cases had become infected and there had been no poor functional or anatomical results in the whole series. In only one of the cases had a plate been applied as a temporary means of fixation.
Mr. PAUL BERNARD ROTH said that during the last year at the Miller Hospital his colleague and himself had sent 2,400 cases for X-ray examination, and since the treatment of fractures had been in their hands they had been gratified by a large decrease in the proportionof bad results. He had arrived at the conclusion that operation should always be performed if there were displaced fragments which could not be reduced in any other way, even if this meant open operation. He did not always wish to operate, nor did he always wish to plate a case.
Operation should be performed as soon as possible after the accident. When a student, he had been taught that in fractured patella one must not operate until the whole of the swelling had subsided. He now thought that the proper time to operate on a fractured patella was the day following the fracture. If one waited, swelling would occur, but it would not occur if operation was carried out soon.
He did not thinik the presence of blebs constituted a contra-indication for operation. He now operated with perfect confidence, not in a state of apprehension of sepsis, etc.
One type of fracture for which operation should always be performed was fracture of the spine of the tibia. He operated within a week of the fracture, and replaced the fragment [slide shown]. If the fragment shown had been left there, the child would probably have been crippled for life. In this case the operation had been performed within a week of the accident, and the portion of tibia had been replaced.
Another type requiring operation was fracture of the lower end of the fibula where there was dislocation of the foot backwards owing to the triangular fragment of the tibia being displaced upwards. He had found no way of getting and keeping it reduced except by placing a screw through the fragment fixing it to the tibia. He operated on a foot by opening the ankle-joint folfowing a metod which Sir Frederick Eve had taught him. The incision was made on the outer side, the peroneal tendons lifted out, and the foot turned round to the tibia. The screw prevented dislocation from recurring.
Another kind of case in which operation was required was fracture of the lower end of the humerus. Attempts at reduction were made, usually without success. If the first attempt, made under an an*esthetic, did not succeed, no further time should be wasted on it.
Exposure should be made from the outer side, the lower end of the upper fragment brought out, and cleared. It should be jammed into the cup-shaped lower fragment.
Dr. J. B. MENNELL said that some speakers appeared to indicate that all fractures of the lower end of the humerus involving the joint, and most, if not all, fractures of the head of the radius, should be operated upon. With regard to the latter fractures he had been dissatisfied with his own results because he had not secured complete extension rapidly, but on one occasion he had collected eight cases of fracture of the head of the radius, treated by mobilization and massage from the outset, and had shown them to Sir Robert Jones for criticism. The verdict was, that except in one case, the results were no less good than if operation had been performed.
Lucas-Championniere had never taught that one should not immobilize a fracture, or that splints should not be used. He had merely taught that splintage and fixation should be practised only to an irreducible minimum. Finally, with regard to the treatment of fractures round the elbow-joint by early mobilization and massage, this should not be condemned because of its misuse. A point often overlooked was that if the joint surface had been open, there must be synovial fluid between 'the fragments. This invariably prevented the formation of any excess of callus as the result of early mobilization, unless the treatment were abused. Hence, when the joint-surface was open, free mobilization could be practised from the outset and it was often possible by this means to mould the joint-surfaces into perfect apposition. Operation on these cases, therefore, was frequently uncalled for, since a result quite as good could be secured without operation, and more quickly.
To treat a corresponding fracture in which the joint-surfaces had not been open, and' in which there was no synovial fluid between the fragments would, of course, lead to disaster. Were this simple rule more generally recognized, an extended use of early mobilization treatment in ca'ses of fractures of the elbow would be more greatly appreciated.
Scudder: The Operative Treatment of Recent Fractures
Dr. SCUDDER (in reply) said that fractures had been treated for hundreds of years as they were in many instances being treated to-day, i.e., without reference to fundamental principles, and with varying results. The profession had now arrived at a point at which it had the experience of these hundreds of years plus the more vital and personal experience of many individuals in our own times. Consequently surgeons were standing, so to speak, on solid ground, saying that fractures were better treated now than they used to be, because, as a rule, knowledge was now based on acknowledged fundamnentals. Surgeons mnight go on discussing their individual experiences, but unless they could co-operate and meet together for discussion no real progress would ensue. Surgeons were not doing all they might do in this respect, but a beginning had been made, as this meeting had shown. The work of Mr. Hey Groves, for instance, had carried the question definitely forward; his experimental work had demonstrated procedures which could now be carried out in hulmlan beings. In order to appreciate properly the merits of particular lines of treatment, more should be known of their functional end-results; at present surgeons were choosing methods based chiefly on impressions. He wondered how many of them followed up for a considerable time the cases in which they had operated, in order to learn what were the functional consequences. To know exact results in a few cases was infinitely more important than to derive impressions from a large series. The latter method was not scientific; efforts were made to compare two cases of fracture, but in reality they were not truly comparable. He had gone carefully over the material which the American College of Surgeons had collected recently, relating to cases of fracture of the shaft of the femur not involving the joint, and as a result an effort would be made to get the standardized hospitals of the United States and Canada to keep their records better and more exactly. Then a visitor to a hospital studying the question could have before him all the important facts resulting from treatment there.
